Noncompetitive N-methyl-D-aspartate antagonists affect multiple ionic currents.
Recent reports have indicated that the dissociative anesthetic ketamine and the related drugs phencyclidine and MK-801 noncompetitively antagonize excitation mediated by the N-methyl-D-aspartate receptor; they have little effect at kainate or quisqualate receptors. However, this action does not readily explain all the behavioral or metabolic effects of these drugs. In view of previous reports that phencyclidine interacts with potassium channels in a variety of excitable cells, the author investigated the ability of phencyclidine, ketamine and MK-801 to block voltage-gated potassium currents in cultured rat hippocampal neurons. Under voltage clamp all three drugs reduced both early, transient potassium currents and steady-state potassium currents when neurons were stepped between -80 and -10 mV. In current clamp, phencyclidine and MK-801 diminished the action potential peak, its maximum rate of rise and its maximum rate of fall, suggesting that they antagonize sodium as well as potassium currents. Both phencyclidine and MK-801 produced a slowly developing blockade of N-methyl-D-aspartate currents which was present at a holding potential of -50 mV. The selective potassium channel blocker 4-aminopyridine had no effect on N-methyl-D-aspartate responses. These findings indicate that this group of drugs can interact with voltage-gated channels, in addition to N-methyl-D-aspartate gated channels. However, the high concentrations required to block voltage-gated channels suggests that these effects are not behaviorally relevant.